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JNK INHIBITOR 

This application is the National Phase ?ling of Interna 
tional Patent Application No. PCT/JP02/00828, ?led 01 Feb. 
2002. 

TECHNICAL FIELD 

The present invention relates to a compound having a 
superior c-Jun N-terminal kinase (hereinafter to be abbre 
viated as JNK)-inhibitory activity, and the like. More par 
ticularly, the present invention relates to a substituted aZole 
compound having a prophylactic or therapeutic effect on 
cytokine-mediated diseases, Which results from its cytokine 
production inhibitory activity based on JNK inhibitory 
action, and the like. 

BACKGROUND ART 

JNK is among the mitogen activated protein kinases 
(MAPKs) mediating the signaling pathWay for intranuclear 
transmission of extracellular stimuli. It is knoWn that JNK 
increases the transcription activity by phosphorylation of the 
N-terminal of c-Jun, Which is an AP-1 transcription factor 
(S. Gupta, T. Barrett, A. J. Whitmarsh, J. Cavanagh, H. K. 
Sluss, B. Derijard, and R. J. Davis, EMBOJ, 15, 276042770 
(1996), A. Minden, and M. Karin, Biochemica et Biophysica 
Acla, 1333, F85 (1997)). In other Words, it is considered that 
JNK inhibitors inhibit expression of AP-1-dependent 
in?ammatory and immune-factors, and are potential thera 
peutic drugs of in?ammatory diseases such as rheumatoid 
arthritis and the like, and neurodegenerative diseases (J. L. 
SWantek, M. H. Cobb, and T. D. Geppert, Mol. Cell. Biol, 
1997, 17, 6274, A. C. Maroney, M. A. Glicksman, A. N. 
Basma, K. M. Walton, E. Knight Jr, C. A. Murphy, B. A. 
Bartlett, J. P. Finn, T. Angeles, Y. Matsuda, N. T. Nelf, and 
C. A. Dionne, J. Neurosci., 1998, 18, 104). 

Involvement of c-Jun in myocardial apoptosis during 
ischemia/reperfusion has been also suggested, thereby indi 
cating a potential of JNK for a therapeutic drug of cardio 
vascular diseases such as cardiac infarction, cardiac incom 
petence and the like (T.-L. Yue, X.-L. Ma, X. Wang, A. M. 
Romanic, G.-l. Liu, C. Louden, J.-L. Gu, S. Kumar, G. 
Poste, R. R. Rulfolo Jr, and G. Z. Feuerstein, Circ. Res., 82, 
166(1998)). 
As having such JNK inhibitory activity, oxyindole deriva 

tives are described in WO00/64872 and uracyl derivatives 
are described in WO00/75118. 
On the other hand, as pyridyl-aZole compounds and 

pyrimidinyl-aZole compounds, the folloWing compounds are 
knoWn. 
As imidaZole compounds, Japanese Patent Application 

under PCT laid-open under kohyo No. 7-50317 (WO93/ 
14081) describes compounds having cytokine inhibitory 
activity. As oXaZole derivatives, Japanese Patent Application 
under PCT laid-open under kohyo No. 9-505055 (WO 
95/ 13067) describes compounds having cytokine inhibitory 
activity. As pyrrole derivatives, Japanese Patent Application 
under PCT laid-open under kohyo No. 11-510511 (WO 
97/05878) describes compounds having cytokine inhibitory 
activity and glucagon-antagonistic activity. 
As thiaZole compounds, moreover, the folloWing com 

pounds and the like are knoWn: 
1) 1,3-thiaZole derivatives represented by the formula: 

R2 s 

I w 
R3 N 
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wherein R1 represents a cycloalkyl group, a cyclic amino 
group, an amino group optionally having, as substituent(s), 
1 or 2 loWer alkyl, phenyl, acetyl or loWer alkoxycarbony 
lacetyl, an alkyl group optionally having, as substituent(s), 
hydroxyl, carboxyl or loWer alkoxycarbonyl, or a phenyl 
group optionally having, as substituent(s), carboxyl, 2-car 
boxyethenyl or 2-carboXy-1-propenyl, R2 represents a 
pyridyl group optionally having, as substituent(s), loWer 
alkyl, R3 represents a phenyl group optionally having, as 
substituent(s), loWer alkoxy, loWer alkyl, hydroxyl, halogen 
or methylenedioxy, or salts thereof, Which have analgesic, 
antipyretic, anti-in?ammatory, anti-ulcerative, thromboxane 
A2 (TXA2) synthase-inhibitory, and platelet coagulation 
inhibitory activities (JP-A 60-58981), 
2) 1,3-thiaZole derivatives represented by the formula: 

wherein R1 represents an alkyl group, an alkenyl group, an 
aryl group, an aralkyl group, a cycloalkyl group, a hetero 
cyclic group employing carbon as an attachment point or an 
amino group optionally having substituent(s), R2 represents 
a pyridyl group optionally substituted With alkyl group(s), 
R3 represents a phenyl group optionally having 
substituent(s), or salts thereof, Which have analgesic, anti 
pyretic, anti-in?ammatory, anti-ulcerative, TXA2 synthase 
inhibitory, and platelet coagulation-inhibitory activities 
(JP-A 61-10580), 
3) 1,3-thiaZole derivatives represented by the formula: 

wherein R1 represents an alkyl group, an alkenyl group, an 
aryl group, an aralkyl group, a cycloalkyl group, a hetero 
cyclic group employing carbon as an attachment point or an 
amino group optionally having substituent(s), R2 represents 
a pyridyl group optionally substituted With alkyl group(s), 
R3 represents an aryl group optionally having substituent(s), 
or salts thereof, Which have analgesic, antipyretic, anti 
in?ammatory, anti-ulcerative, TXA2 synthase-inhibitory, 
and platelet coagulation-inhibitory activities (U .8. Pat. No. 
4,612,321), 
4) a compound represented by the formula: 

R1 
R3 S 

R2 R. | />— 
| \ N 

N 
R5 / 

R6 

wherein R1 represents an optionally substituted phenyl, R2 
represents C1_6 alkyl or (CH2)nAr, n represents 042, Ar 
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represents an optionally substituted phenyl, R3 represents a 
hydrogen or Cl_4 alkyl, R4 represents a hydrogen, C 1_ 4 alkyl 
and the like, R5 represents a hydrogen or C1_4 alkyl, R6 
represents a hydrogen, C1_4 alkyl and the like, or a salt 
thereof, having an inhibitory activity of gastric acid secre 
tion (JP-T 7-503023, WO93/15071) 
5) a compound represented by the formula: 

wherein R1 represents pyridyl and the like, R2 represents 
phenyl and the like, R3 and R4 represent a hydrogen or 
methyl, R5 represents methyl and the like, and R6 represents 
a hydrogen, methyl and the like, or a salt thereof, Which is 
an antiin?ammatory agent and antiallergic agent (DE-A 
3601411), 
6) a compound represented by the formula: 

wherein R1 represents a loWer alkyl substituted by halogen, 
R2 represents pyridyl and the like, and R3 represents phenyl 
and the like, or a salt thereof, having an antiin?ammatory, 
antipyretic, analgesic and antiallergic activity (JP-A 
570446), and 
7) a thiaZole compound represented by the formula: 

R] N 

| \>—R 
R2 S 

Wherein R represents a loWer alkyl group; a loWer haloalkyl 
group; a loWer hydroxyalkyl group; a loWer alkoxy(loWer) 
alkyl group; an aralkyloxy(loWer)alkyl group and the like, 
Rl represents a cycloalkyl group optionally substituted by 
loWer alkyl group(s) and the like, and R2 represents an 
optionally substituted aryl group and the like, or a pharma 
ceutically acceptable salt thereof, having a selective inhibi 
tory activity of TNF-ot production and/or lFN-y production 
(JP-A-11-49762). 
8) as a compound having adenosine A3 receptor antagonistic 

action, p38 MAP kinase inhibitory action and TNF-ot 
production inhibitory action, an optionally N-oxidiZed 
compound represented by the formula: 

(I) 
N \ 

Y / X 

| w 
R3 N 

wherein R1 represents a hydrogen atom, a hydrocarbon 
group optionally having substituents, a heterocyclic group 
optionally having substituents, an amino group optionally 
having substituents or an acyl group, 
R2 represents an aromatic group optionally having substitu 

ents, 
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4 
R3 represents a hydrogen atom, a pyridyl group optionally 

having substituents or an aromatic hydrocarbon group 
optionally having substituents, 

X represents an oxygen atom or an optionally oxidiZed 
sulfur atom, 

Y represents a bond, an oxygen atom, an optionally oxidiZed 
sulfur atom or a group represented by the formula: NR4 
(Wherein R4 represents a hydrogen atom, a hydrocarbon 
group optionally having substituents or an acyl group) and 

Z represents a bond or a divalent acyclic hydrocarbon group 
optionally having substituents, or a salt thereof, (WOOO/ 
64894). 

9) a compound represented by the formula: 

(A) 
R2 

R‘ @ 
N D 

R3 @Y 16 R4 

\ 

\ N 

N\( 
/E 

R5 

wherein 

R1 is iF, 4C1, iBr, 40H, iSH, iNHZ or ‘CH3; 
R2 is iF, 4C1, iBr, 40H, iSH, iNHZ or ‘CH3; 
R3 is iH, iF, %l, iBr, iOH, iSH, iNHZ, %H3, 
iOCH3 or 4CH2CH3; 

R4 is iCl_4 alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, sec-butyl, tert-butyl etc.) optionally substituted by 
a ‘C57 cycloalkyl (e.g. cyclopropyl, cyclobutyl, cyclo 
pentyl, cyclohexyl etc.) (speci?c examples include pro 
pyl, cyclopropylmethyl and the like); 

R5 is iCl_4 alkyl (e.g. methyl, ethyl, propyl, isopropyl, 
butyl, sec-butyl, tert-butyl etc.) or 4C3_7 cycloalkyl (e.g. 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl etc.) 
(speci?c examples include ethyl, cyclopropyl, cyclohexyl 
and the like), Wherein the ‘CL4 alkyl is optionally 
substituted by a phenyl; 

D is a bond or an alkyl bridge having 143 carbon atoms; 
E is iNHi or iNHfi; and 
HETCy is a 4- to 10-membered non-aromatic heterocyclic 

group containing at least one N atom and optionally 
containing one or tWo additional N atoms and 0 or one 0 
or S atom (e.g., pyrrolidinyl, piperidinyl group and the 
like, particularly preferably 4-piperidinyl group), and 
optionally substituted by iCl_4 alkyl (e.g. methyl, ethyl, 
propyl, isopropyl, butyl, sec-butyl, tert-butyl etc.) or 
iC(O)4OiCH2 phenyl (speci?c examples include 
4-piperidinyl group, N-methyl-4-piperidinyl group, 
N-benZyloxycarbonyl-4-piperidinyl group) or a pharma 
ceutically acceptable salt thereof (WO01/91749). 
All the above-mentioned references are quoted in the 

present speci?cation as references. 
As mentioned above, JNK shoWs various physiological 

activities by c-Jun phosphorylation, and the development of 
a JNK inhibitor is desired, Which is more satisfactory in 
terms of effect, prolonged action, safety and the like as a 
prophylactic or therapeutic drug of various diseases (e.g., 
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rheumatoid arthritis, cardiac ischemia, brain ischemia and 
the like) due to the excessive activation of c-Jun. 

DISCLOSURE OF THE INVENTION 

It is an object of the present invention to provide a more 
satisfactory INK inhibitor in terms of effect, prolonged 
action, safety and the like as a prophylactic or therapeutic 
drug of various diseases (e.g., rheumatoid arthritis, cardiac 
ischemia, brain ischemia and the like) due to the excessive 
activation of c-Jun. 

The present inventors have conducted various studies and 
?rst found that an aZole compound having chemical struc 
tural speci?city in the substitution on a particular position of 
its aZole backbone by a nitrogen-containing aromatic group 
having substituent(s) (except compounds described in the 
above-mentioned reference (WO01/91749)) (hereinafter 
sometimes to be abbreviated as Compound (I)) unexpectedly 
has superior INK inhibitory action and the like based on said 
speci?c chemical structure, and an agent containing this has 
superior properties as pharmaceutical products such as sta 
bility and the like and is su?iciently satisfactory as a 
pharmaceutical agent, and based on these ?ndings, com 
pleted the present invention. 

Accordingly, the present invention relates to the folloWing 
[1] to [41]. 
[1] A c-Jun N-terminal kinase inhibitor comprising an aZole 
compound (I) substituted by a nitrogen-containing aro 
matic group having substituent(s), except a compound 
represented by the formula: 

(A) 
R2 

R‘ @ 
N D 

R3 ()Y 1% R4 

\ 

\ N 

N\( 
/E 

R5 

wherein 

R1 is iF, 4C1, iBr, iOH, iSH, iNHZ or ‘CH3; 
R2 is iF, 4C1, iBr, iOH, iSH, iNHZ or ‘CH3; 
R3 is iH, iF, iCl, iBr, ADH, iSH, iNHz, %H3, 
4OCH3 or 4CH2CH3; 

R4 is ‘CL4 alkyl optionally substituted by a ‘C57 
cycloalkyl; 

R5 is ‘CL4 alkyl or iC3_7 cycloalkyl, Wherein said ‘CL4 
alkyl is optionally substituted by a phenyl; 

D is a bond or an alkyl bridge having 143 carbon atoms; 
E is iNHi or iNHfi; and 
HETCy is a 4- to 10-membered non-aromatic heterocyclic 

group containing at least one N atom and optionally 
containing one or tWo additional N atoms and 0 or one 0 

or S atom, and optionally substituted by iCl_4 alkyl or 
4C(O)4OiCH phenyl, or a salt thereof or a prodrug 

2 

thereof. 
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6 
[2] The inhibitor of the above-mentioned [1], Wherein the 

nitrogen-containing aromatic group is a 4-pyridyl group 
or a 4-pyrimidinyl group. 

[3] The inhibitor of the above-mentioned [1], Wherein the 
aZole compound (I) is an optionally N-oxidiZed com 
pound represented by the formula: 

N1 is a nitrogen atom optionally having a substituent or a 
hydrogen atom, 

X1 is (i) a carbon atom optionally having substituent(s) or 
hydrogen atom(s), (ii) an oxygen atom, (iii) a sulfur atom 
or (iv) a nitrogen atom optionally having a substituent or 
a hydrogen atom, 

X2 is (i) a carbon atom optionally having substituent(s) or 
hydrogen atom(s), (ii) an oxygen atom, (iii) a sulfur atom 
or (iv) a nitrogen atom optionally having a substituent or 
a hydrogen atom, 

X3 is (i) a carbon atom or (ii) a nitrogen atom, Wherein 
(1) when X1 is an oxygen atom or a sulfur atom, X2 is a 

carbon atom optionally having substituent(s) or hydro 
gen atom(s), X3 is a carbon atom and N1 is a nitrogen 
atom, 

(2) when X1 is a nitrogen atom having a substituent or a 
hydrogen atom and X3 is a carbon atom, X2 is a carbon 
atom optionally having substituent(s) or hydrogen 
atom(s) and N1 is a nitrogen atom, 

(3) when X1 and X3 are each a nitrogen atom, X2 is a 
carbon atom optionally having substituent(s) or hydro 
gen atom(s), and N1 is a nitrogen atom, 

(4) when X1 is a carbon atom optionally having substitu 
ent(s) or hydrogen atom(s) and X2 is an oxygen atom or 
a sulfur atom, X3 is a carbon atom and N1 is a nitrogen 
atom, 

(5) when X1 is a carbon atom optionally having substitu 
ent(s) or hydrogen atom(s) and X3 is a carbon atom, one 
of N1 and X2 is a nitrogen atom, and the other is a 
nitrogen atom having a substituent or a hydrogen atom, 

(6) when X1 and X2 are each a carbon atom optionally 
having substituent(s) or hydrogen atom(s) and X3 is a 
carbon atom, N1 is a nitrogen atom having a substituent 
or a hydrogen atom, and 

(7) when X1 and X2 are each a carbon atom optionally 
having substituent(s) or hydrogen atom(s) and X3 is a 
nitrogen atom, N1 is a nitrogen atom, 

ring A optionally further has substituent(s), 
ring B is an aromatic ring, 
Y is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
Z is a bond, iNR‘li (R4 is a hydrogen atom or a hydro 

carbon group optionally having substituent(s)), an oxygen 
atom or an optionally oxidiZed sulfur atom, 

W is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 
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R2 is an aromatic group optionally having substituent(s), and 
R3 is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s). 
[4] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

(13) 
Wa 

R3a/ \Za 

Nk Ya 
I A“ 
/ X3 

l />_ Rla 
RZa N 

Wherein 
X“ is (i) an oxygen atom, (ii) a sulfur atom or (iii) a nitrogen 

atom optionally having a substituent or a hydrogen atom, 
ring A“ optionally further has substituent(s), 
Y“ is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
Z“ is a bond, iNR4“i(R4“ is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidiZed sulfur atom, 

W“ is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R1“ is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, and 

R2“ is an aromatic group optionally having substituent(s), 
R3“ is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s). 
[5] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

wherein 
X“' is (i) an oxygen atom or (ii) a sulfur atom, 
Y“’ is a carbon atom or a nitrogen atom, 
Z” is a bond, iNR‘Wi (R4“' is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidiZed sulfur atom, 

W” is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 

Rla, is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 
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8 
R2“' is an aromatic group optionally having substituent(s), 

and 
R3“' is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s). 
[6] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

(121") 

Wherein 
Za" is a bond, iNR‘W’i (R‘W’ is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidiZed sulfur atom, 

War’ is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 

RM" is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2” is an aromatic group optionally having substituent(s), 
R3” is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R5” is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s) or a heterocyclic group optionally 
having substituent(s). 

[7] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

(1a!!!) 

m I RSa 

a 

Wherein 
Za'” is a bond, iNR‘lami (R4am is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidiZed sulfur atom, 

W“ is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
Rla'” is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s) other than a non-aromatic heterocy 
clic group, an aromatic heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2“ is an aromatic group optionally having substituent(s), 
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R3”! is a hydrocarbon group optionally having substituent(s) 
or a heterocyclic group optionally having substituent(s), 
and 

R5”! is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s) or a heterocyclic group optionally 
having substituent(s) 

[8] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

Zb 

Wherein 
ring Ab optionally further has substituent(s), 
Yb is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
Z’ is a bond, iNR‘lbi (R4b is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidized sulfur atom, 

Wb is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 

R“’ is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R21’ is an aromatic group optionally having substituent(s), 
R31’ is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
R51’ is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s) or a heterocyclic group optionally 
having substituent(s), 

R61’ is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, and 

R11’ and R61’ are optionally linked to form a ring. 
[9] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

(10) 
We 

R3c/ \Zc 

\ 0 

hi AC Y R60 
/ / 

X0 
\ / 

N 

Wherein 
ring Ac optionally further has substituent(s), 
X” is (i) an oxygen atom, (ii) a sulfur atom or (iii) a nitrogen 

atom optionally having a substituent or a hydrogen atom, 
Y6 is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
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10 
Z6 is a bond, iNR‘lci (R46 is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidiZed sulfur atom, 

WC is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 

R26 is an aromatic group optionally having substituent(s), 
R3” is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R66 is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group. 

[10] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

(1d) 
Wd 

Wherein 
ring Ad optionally further has substituent(s), 
Yd is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
Zd is a bond, iNR‘ldi (R4d is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidiZed sulfur atom, 

Wd is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 

Rld is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

Rzd is an aromatic group optionally having substituent(s), 
and 

R“ is a hydrocarbon group optionally having substituent(s) 
or a heterocyclic group optionally having substituent(s). 

[l l] The inhibitor of the above-mentioned [3], Wherein the 
compound (I') is an optionally N-oxidiZed compound 
represented by the formula: 

(1") 
W R4 

2» N 

Jig/X2 
Wherein 
N1 is a nitrogen atom optionally having a substituent or a 

hydrogen atom, 
X1 is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s), (ii) an oxygen atom, (iii) a sulfur atom 
or (iv) a nitrogen atom optionally having a substituent or 
a hydrogen atom, 



US 7,199,124 B2 
11 

X2 is (i) a carbon atom optionally having substituent(s) or 
hydrogen atom(s), (ii) an oxygen atom, (iii) a sulfur atom 
or (iv) a nitrogen atom optionally having a substituent or 
a hydrogen atom, 

X3 is (i) a carbon atom or (ii) a nitrogen atom, Wherein 
(1) when X1 is an oxygen atom or a sulfur atom, X2 is a 

carbon atom optionally having substituent(s) or hydro 
gen atom(s), X3 is a carbon atom and N1 is a nitrogen 
atom, 

(2) when X1 is a nitrogen atom having a substituent or a 
hydrogen atom and X3 is a carbon atom, X2 is a carbon 
atom optionally having substituent(s) or hydrogen 
atom(s) and N1 is nitrogen atom, 

(3) when X1 and X3 are each a nitrogen atom, X2 is a 
carbon atom optionally having substituent(s) or hydro 
gen atom(s), and N1 is a nitrogen atom, 

(4) when X1 is a carbon atom optionally having substitu 
ent(s) or hydrogen atom(s) and X2 is an oxygen atom or 
a sulfur atom, X3 is a carbon atom and N1 is a nitrogen 
atom, 

(5) when X1 is a carbon atom optionally having substitu 
ent(s) or hydrogen atom(s) and X3 is a carbon atom, one 
of N1 and X2 is a nitrogen atom, and the other is a 
nitrogen atom having a sub stituent or a hydrogen atom, 

(6) when X1 and X2 are each a carbon atom optionally 
having substituent(s) or hydrogen atom(s) and X3 is a 
carbon atom, N1 is a nitrogen atom having a substituent 
or a hydrogen atom, and 

(7) when X1 and X2 are each a carbon atom optionally 
having substituent(s) or hydrogen atom(s) and X3 is a 
nitrogen atom, N1 is a nitrogen atom, 

ring A optionally further has substituent(s), 
ring B is an aromatic ring, 
Y is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
W is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R2 is an aromatic group optionally having substituent(s), 
R3 is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R4 is a hydrogen atom or a hydrocarbon group, optionally 
having substituent(s). 

[12] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oxidiZed compound 
represented by the formula: 

4 (16) 
E E 

bi \ Ye 
A5 

/ x6 

l />_ Rle 
RZe N 

Wherein 

ring A8 optionally further has substituent(s), 
X8 is (i) an oxygen atom, (ii) a sulfur atom or. (iii) a nitrogen 

atom optionally having a substituent or a hydrogen atom, 
Y8 is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
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We is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R18 is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R28 is an aromatic group optionally having substituent(s), 
R38 is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R48 is a hydrogen atom or a hydrocarbon group optionally 
having substituent (s) 

[13] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oxidiZed compound 
represented by the formula: 

Xe’ is (i) an oxygen atom or (ii) a sulfur atom, 
Ye’ is a carbon atom optionally having substituent(s) or 

hydrogen atom(s), or a nitrogen atom, 
We’ is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R19’ is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R29’ is an aromatic group optionally having substituent(s), 
R39’ is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R49’ is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s). 

[14] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oxidiZed compound 
represented by the formula: 

(16") 

N\ 

l/N 

Wherein 
We" is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R18" is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
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having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R28" is an aromatic group optionally having substituent(s), 
R38" is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
R48" is a hydrogen atom or a hydrocarbon group optionally 

having substituent(s), and 
R58" is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s) or a heterocyclic group optionally 
having substituent(s). 

[15] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oXidiZed compound 
represented by the formula: 

(16!!!) 

Rsem 
/ N 

I RM 
RM N 

Wherein 
We", is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R19", is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s) other than non-aromatic heterocy 
clic group, an aromatic heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R29", is an aromatic group optionally having substituent(s), 
R39", is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
R49", is a hydrogen atom or a hydrocarbon group optionally 

having substituent(s), and 
R58", is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s) or a heterocyclic group optionally 
having substituent(s). 

[16] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oXidiZed compound 
represented by the formula:. 

Wherein 
ring Af optionally further has substituent(s), 
Yf is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s), or (ii) a nitrogen atom, 
Wf is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
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R1f is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2f is an aromatic group optionally having substituent(s), 
R3f is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R4f is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s). 

[17] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oXidiZed compound 
represented by the formula: 

Wherein 
ring Ag optionally further has substituent(s), 
Yg is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
Rlg is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2g is an aromatic group optionally having substituent(s), 
R3g is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R4g is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s). 

[18] The inhibitor of the above-mentioned [11], Wherein the 
compound (1") is an optionally N-oXidiZed compound 
represented by the formula: 

(111) 
R311 R411 
\N/ 

NkYh 
| Ah 
/ S 

| %Rlh 
R211 N 

Wherein 
ring Ah optionally further has substituent(s), 
Yh is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s), or (ii) a nitrogen atom, 
RU’ is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 
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R21’ is an aromatic group optionally having substituent(s), 
R“ is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R“ is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s). 

[19] The inhibitor of the above-mentioned [3], Wherein the 
compound (1') is an optionally N-oxidiZed compound 
represented by the formula: 

(1i) 

/ 

/ Xi 

I />_ Rn 
R21 N 

wherein 
X1 is an oxygen atom or an optionally oxidized sulfur atom, 
Z1 is a bond, iNR‘hIi (R4i is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom, or an optionally oxidized sulfur atom, 

W1 is a bond or a divalent acyclic hydrocarbon group 
optionally having substituent(s), 

R” is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

RZZI is a pyridyl group optionally having substituent(s) or an 
aromatic hydrocarbon group optionally having 
substituent(s), and 

R3i is a hydrocarbon group optionally having substituent(s) 
or a heterocyclic group optionally having substituent(s). 

[20] The inhibitor of the above-mentioned [3], Wherein the 
compound (1') is an optionally N-oxidiZed compound 
represented by the formula: 

Wherein 
Wj is a bond, a divalent hydrocarbon group optionally 

having substituent(s), 
RU is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R21 is a hydrogen atom or a substituent, and 
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16 
R3} is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s). 
[21] The inhibitor of the above-mentioned [3], Wherein the 
compound (1') is an optionally N-oxidiZed compound 
represented by the formula: 

(1k) 

\NH 

N \ 

I / s 
1 

| \ I 11% 

RV 
Wherein 
Rlk is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

Rzk is a hydrogen atom or a substituent, and 
R3k is a cyclic hydrocarbon group optionally having sub 

stituent(s) or a heterocyclic group optionally having sub 
stituent(s). 

[22] The inhibitor of the above-mentioned [3], Wherein the 
compound (1') is an optionally N-oxidiZed compound 
represented by the formula: 

(1L) 
R3L 

|\ \ O 
/ NH 

N \ 

I / s 

| />_R1L 
| \ N 

/ / 
RZL 

Wherein 
RlL is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

RZL is a hydrogen atom or a substituent, and 
R3L is a hydrogen atom or a substituent. 

[23] The inhibitor of the above-mentioned [1], Which is a 
prophylactic or therapeutic agent of a c-Jun related dis 
ease. 

[24] The inhibitor of the above-mentioned [1], Which is a 
prophylactic or therapeutic agent of a c-Jun N-terminal 
kinase related disease. 
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[25] The inhibitor of the above-mentioned [1], Which is a 
prophylactic or therapeutic agent of acute pancreatitis, 
chronic pancreatitis, adult respiratory distress syndrome, 
pachyderma, lupus erythematosus profundus, chronic thy 
roiditis, Graves’ disease, autoimmune gastritis, autoim 
mune neutropenia, thrombocytopenia, myasthenia gravis, 
multiple myeloma, acute myeloblastic leukemia, chronic 
sarcoma, chronic myelocytic leukemia, metastatic mela 
noma, Kaposi’s sarcoma, degenerative disease, Hunting 
ton’s disease, a disease associated With ischemia/reperfu 
sion in stroke, myocardial ischemia, ischemic cardiac 
disease, renal ischemia, neovascular glaucoma, infantile 
angioma, vasculariZation, hypercardia, abnormal immune 
response, fervescence, cellular aging or an apoptosis 
related disease. 

[26] An optionally N-oXidiZed compound represented by the 
formula: 

(1H1) 
N 

Wherein 

ring C is a 4-pyrimidinyl group optionally having 
substituent(s), 

R1” is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, and 

R2” is an aromatic group optionally having substituent(s), or 
a salt thereof. 

[27] The compound of the above-mentioned [26], Wherein 
the compound (1m) is an optionally N-oXidiZed com 
pound represented by the formula: 

(In) 
3 /Wn 

R n Zn 

NIX“ 
/ s 

Rln | />— 
R2“ N 

Wherein 
Z” is a bond, iNR‘mi (R4” is a hydrogen atom or a 

hydrocarbon group optionally having substituent(s)), an 
oxygen atom or an optionally oxidized sulfur atom, 

W” is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R1” is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2” is an aromatic group optionally having substituent(s), 
and 
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18 
R3” is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s) or a heterocyclic group optionally 
having substituent(s). 

[28] The compound of the above-mentioned [27], Wherein 
both W” and Z” are each a bond. 

[29] The compound of the above-mentioned [26], Wherein 
the compound (1m) is an optionally N-oXidiZed com 
pound represented by the formula: 

(11“ ) 
Wr R41" / 

R j; 
NI \N 
/ S 

I />_ R11" 
R21" N 

Wherein 

Wf is a bond or a divalent hydrocarbon group optionally 

having substituent(s), 
R1f is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2f is an aromatic group optionally having substituent(s), 
R3f is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R4f is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s). 

[30] The compound of the above-mentioned [29], Wherein 
the compound (If) is an optionally N-oXidiZed compound 
represented by the formula: 

N\N 

/ 

R2 

Wherein 

Rlg is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2g is an aromatic group optionally having substituent(s), 
R3g is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R4g is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s). 
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[31] The compound of the above-mentioned [29], wherein 
the compound (If‘) is an optionally N-oXidiZed compound 
represented by the formula: 

(111') 

Wherein 
Rlh is a hydrogen atom, a hydrocarbon group optionally 

having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, 

R2)’ is an aromatic group optionally having substituent(s), 
R311 is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
and 

R411 is a hydrogen atom or a hydrocarbon group optionally 
having substituent(s) 

[32] A production method of an optionally N-oXidiZed 
compound represented by the formula: 

N 

I 

wherein 

ring C is a 4-pyrimidinyl group optionally having 
substituent(s), 

R1"l is a hydrogen atom, a hydrocarbon group optionally 
having substituent(s), a heterocyclic group optionally 
having substituent(s), an amino group optionally having 
substituent(s) or an acyl group, and 

R2” is an aromatic group optionally having substituent(s), or 
a salt thereof, Which comprises 
reacting a compound represented by the formula: 

Hal 

Wherein ring C and R2"l are as de?ned above and Hal 
is a halogen, or a salt thereof, With a compound 
represented by the formula: RlmCsNH2 Wherein R1”l is 
as de?ned above, or a salt thereof. 

[33] A prodrug of the compound of the above-mentioned 
[26]. 
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20 
[34] A pharmaceutical agent containing a compound of the 

above-mentioned [26] or a prodrug thereof. 
[35] A method of inhibiting c-Jun N-terminal kinase, Which 

comprises administering an effective amount of an aZole 
compound (I) substituted by a nitrogen-containing aro 
matic group having substituent(s) or a salt thereof or a 
prodrug thereof to a mammal. 

[36] A method for the prophylaxis or treatment of acute 
pancreatitis, chronic pancreatitis, adult respiratory dis 
tress syndrome, pachyderma, lupus erythematosus pro 
fundus, chronic thyroiditis, Graves’ disease, autoimmune 
gastritis, autoimmune neutropenia, thrombocytopenia, 
myasthenia gravis, multiple myeloma, acute myeloblastic 
leukemia, chronic sarcoma, chronic myelocytic leukemia, 
metastatic melanoma, Kaposi’s sarcoma, degenerative 
disease, Huntington’s disease, a disease associated With 
ischemia/reperfusion in stroke, myocardial ischemia, 
ischemic cardiac disease, renal ischemia, neovascular 
glaucoma, infantile angioma, vasculariZation, hypercar 
dia, abnormal immune response, fervescence, cellular 
aging or an apoptosis related disease, Which comprises 
administering an effective amount of an aZole compound 
(I) substituted by a nitrogen-containing aromatic group 
having substituent(s) or a salt thereof or a prodrug thereof 
to a mammal. 

[37] Use of an aZole compound (I) substituted by a nitrogen 
containing aromatic group having substituent(s) or a salt 
thereof or a prodrug thereof for the production of a c-Jun 
N-terminal kinase inhibitor. 

[38] Use of an aZole compound (I) substituted by a nitrogen 
containing aromatic group having substituent(s) or a salt 
thereof or a prodrug thereof for the production of a 
prophylactic or therapeutic agent of acute pancreatitis, 
chronic pancreatitis, adult respiratory distress syndrome, 
pachyderma, lupus erythematosus profundus, chronic thy 
roiditis, Graves’ disease, autoimmune gastritis, autoim 
mune neutropenia, thrombocytopenia, myasthenia gravis, 
multiple myeloma, acute myeloblastic leukemia, chronic 
sarcoma, chronic myelocytic leukemia, metastatic mela 
noma, Kaposi’s sarcoma, degenerative disease, Hunting 
ton’s disease, a disease associated With ischemia/reperfu 
sion in stroke, myocardial ischemia, ischemic cardiac 
disease, renal ischemia, neovascular glaucoma, infantile 
angioma, vasculariZation, hypercardia, abnormal immune 
response, fervescence, cellular aging or an apoptosis 
related disease. 

[39] Apharmaceutical agent comprising a combination of an 
aZole compound (I) substituted by a nitrogen-containing 
aromatic group having substituent(s) or a salt thereof or a 
prodrug thereof and one or more kinds of drugs selected 
from (i) a non-steroidal antiin?ammatory drug, (ii) a 
disease-modifying anti-rheumatic drug, (iii) an anti-cy 
tokine drug, (iv) an immunomodulator, (v) a steroid, (vi) 
a p38 MAP kinase inhibitor and (vii) a TNF-ot production 
inhibitor. 

[40] A pharmaceutical agent of the above-mentioned [39], 
Which is a prophylactic or therapeutic agent of acute 
pancreatitis, chronic pancreatitis, adult respiratory dis 
tress syndrome, pachyderma, lupus erythematosus pro 
fundus, chronic thyroiditis, Graves’ disease, autoimmune 
gastritis, autoimmune neutropenia, thrombocytopenia, 
myasthenia gravis, multiple myeloma, acute myeloblastic 
leukemia, chronic sarcoma, chronic myelocytic leukemia, 
metastatic melanoma, Kaposi’s sarcoma, degenerative 
disease, Huntington’s disease, a disease associated With 
ischemia/reperfusion in stroke, myocardial ischemia, 
ischemic cardiac disease, renal ischemia, neovascular 
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glaucoma, infantile angioma, vasculariZation, hypercar 
dia, abnormal immune response, fervescence, cellular 
aging or an apoptosis related disease. 

[41] A method for the prophylaxis or treatment of acute 
pancreatitis, chronic pancreatitis, adult respiratory dis 
tress syndrome, pachyderma, lupus erythematosus pro 
fundus, chronic thyroiditis, Graves’ disease, autoimmune 
gastritis, autoimmune neutropenia, thrombocytopenia, 
myasthenia gravis, multiple myeloma, acute myeloblastic 
leukemia, chronic sarcoma, chronic myelocytic leukemia, 
metastatic melanoma, Kaposi’s sarcoma, degenerative 
disease, Huntington’s disease, a disease associated With 
ischemia/reperfusion in stroke, myocardial ischemia, 
ischemic cardiac disease, renal ischemia, neovascular 
glaucoma, infantile angioma, vasculariZation, hypercar 
dia, abnormal immune response, fervescence, cellular 
aging or an apoptosis related disease, Which comprises 
administering, to a mammal, an effective amount of an 
aZole compound (I) substituted by a nitrogen-containing 
aromatic group having substituent(s) or a salt thereof or a 
prodrug thereof concurrently With an effective amount of 
one or more kinds of drugs selected from (i) a non 
steroidal antiin?ammatory drug, (ii) a disease-modifying 
anti-rheumatic drug, (iii) an anti-cytokine drug, (iv) an 
immunomodulator, (v) a steroid, (vi) a p38 MAP kinase 
inhibitor and (vii) a TNF-ot production inhibitor. 
In the present invention, as the “substituent” that “ring A”, 

“ring A“”, “ring Ab”, “ring A””, “ring Ad”, “ring A”, “ring 
Af”, “ring Ag” and “ring Ah” may further have, for example, 
halogen atoms (e.g., ?uorine, chlorine, bromine, iodine etc.), 
Cl_3 alkylenedioxy (e.g., methylenedioxy, ethylenedioxy 
etc.), nitro, cyano, optionally halogenated C 16 alkyl, option 
ally halogenated C2_6 alkenyl, carboxy C2_6 alkenyl (e.g., 
2-carboxyethenyl, 2-carboxy-2-methylethenyl etc.), option 
ally halogenated C2_6 alkynyl, optionally halogenated C3_8 
cycloalkyl, C6_l4 aryl (e.g., phenyl, 1-naphthyl, 2-naphthyl, 
2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl etc.), 
optionally halogenated C1_8 alkoxy, Cl_6 alkoxy-carbonyl 
C1_6 alkoxy (e.g., ethoxycarbonylmethyloxy etc.), hydroxy, 
C6_l4 aryloxy (e.g., phenyloxy, 1-naphthyloxy, 2-naphthy 
loxy etc.), C7_l6 aralkyloxy (e.g., benZyloxy, phenethyloxy 
etc.), mercapto, optionally halogenated Cl_6 alkylthio, C6_l4 
arylthio (e.g., phenylthio, 1-naphthylthio, 2-naphthylthio 
etc.), C7_l6 aralkylthio (e.g., benZylthio, phenethylthio etc.), 
amino, mono-Cl_6 alkylamino (e.g., methylamino, ethy 
lamino etc.), mono-C6_l4 arylamino (e.g., phenylamino, 
1-naphthylamino, 2-naphthylamino etc.), di-Cl_6 alkylamino 
(e. g., dimethylamino, diethylamino, ethylmethylamino etc.), 
C3_8 cycloalkylamino (e.g., cyclopentylamino, cyclohexy 
lamino etc.), di-C6_l4 arylamino (e.g., diphenylamino etc.), 
formyl, carboxy, carboxy-Cl_6 alkyl (e.g., carboxymethyl, 
carboxyethyl etc.), C1_6 alkyl-carbonyl (e.g., acetyl, propio 
nyl, pivaloyl etc.), C3_8 cycloalkylcarbonyl (e.g., cyclopro 
pylcarbonyl, cyclopentylcarbonyl, cyclohexylcarbonyl etc.), 
C1_6 alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbo 
nyl, propoxycarbonyl, tert-butoxycarbonyl etc.), C6_l4 aryl 
carbonyl (e.g., benZoyl, 1-naphthoyl, 2-naphthoyl etc.), C77l6 
aralkyl-carbonyl (e.g., phenylacetyl, 3-phenylpropionyl 
etc.), C6_l4 aryloxy-carbonyl (e.g., phenoxycarbonyl etc.), 
C7_l6 aralkyloxy-carbonyl (e.g., benZyloxycarbonyl, phen 
ethyloxycarbonyl etc.), 5- or 6-membered heterocyclic car 
bonyl (e.g., nicotinoyl, isonicotinoyl, thenoyl, furoyl, mor 
pholinocarbonyl, thiomorpholinocarbonyl, piperaZin-1 
ylcarbonyl, pyrrolidin-l-ylcarbonyl etc.), carbamoyl, 
thiocarbamoyl, mono-Cl_6 alkylcarbamoyl (e.g., methylcar 
bamoyl, ethylcarbamoyl etc.), di-Cl_6 alkyl-carbamoyl (e.g., 
dimethylcarbamoyl, diethylcarbamoyl, ethylmethylcarbam 
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22 
oyl etc.), mono- or di-C6_l4 aryl-carbamoyl (e.g., phenylcar 
bamoyl, l-naphthylcarbamoyl, 2-naphthylcarbamoyl etc.), 
mono- or di-5- or 6-membered heterocyclic carbamoyl (e. g., 
2-pyridylcarbamoyl, 325 pyridylcarbamoyl, 4-pyridylcar 
bamoyl, 2-thienylcarbamoyl, 3-thienylcarbamoyl etc.), C1_6 
alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl etc.), C1_6 
alkylsul?nyl (e.g., methylsul?nyl, ethylsul?nyl etc.), C6_l4 
arylsulfonyl (e.g., phenylsulfonyl, 1-naphthylsulfonyl, 
2-naphthylsulfonyl etc.), C6_l4 arylsul?nyl (e.g., phenyl 
sul?nyl, 1-naphthylsul?nyl, 2-naphthylsul?nyl etc.), formy 
lamino, C1_6 alkyl-carbonylamino (e.g., acetylamino, pro 
pionylamino, pivaloylamino etc.), C3_8 cycloalkyl 
carbonylamino (e.g., cyclopentylcarbonylamino, 
cyclohexylcarbonylamino etc.), C6_l4 aryl-carbonylamino 
(e.g., benZoylamino, naphthoylamino etc.), C1_6 alkoxy 
carbonylamino (e.g., methoxycarbonylamino, ethoxycarbo 
nylamino, propoxycarbonylamino, butoxycarbonylamino 
etc.), C1_6 alkylsulfonylamino (e.g., methylsulfonylamino, 
ethylsulfonylamino etc.), C6_l4 arylsulfonylamino (e. g., phe 
nylsulfonylamino, 2-naphthylsulfonylamino, 1-naphthylsul 
fonylamino etc.), Cl_6 alkyl-carbonyloxy (e.g., acetoxy, pro 
pionyloxy etc.), C6_l4 aryl-carbonyloxy (e.g., benZoyloxy, 
naphthylcarbonyloxy etc.), Cl_6 alkoxy-carbonyloxy (e.g., 
methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbony 
loxy, butoxycarbonyloxy etc.), mono-Cl_6 alkylcarbamoy 
loxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy etc.), 
di-Cl_6 alkyl-carbamoyloxy (e.g., dimethylcarbamoyloxy, 
diethylcarbamoyloxy etc.), mono- or di-C6_l4 aryl-carbam 
oyloxy (e.g., phenylcarbamoyloxy, naphthylcarbamoyloxy 
etc.), nicotinoyloxy, isonicotinoyloxy, 5- to 7-membered 
saturated cyclic amino optionally having substituents, 5- to 
10-membered aromatic heterocyclic group (e.g., 2-thienyl, 
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 
3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-iso 
quinolyl, 3 isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 1-in 
dolyl, 2-indolyl, 3-indolyl, 2-benZothiaZolyl, 2-benZo[b] 
thienyl, 3-benZo[b]thienyl, 2-benZo[b]furanyl, 3-benZo[b] 
furanyl etc.), sulfo, sulfamoyl, sul?namoyl, sulfenamoyl, a 
group Wherein tWo or more (e.g., 2*3) of these substituents 
are bonded, and the like can be mentioned. 
As the aforementioned “optionally halogenated C1_6 

alkyl”, for example, Cl_6 alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl 
etc.) and the like optionally having 1 to 5, preferably 1 to 3, 
halogen atoms (e.g., ?uorine, chlorine, bromine, iodine etc.) 
can be mentioned. As speci?c examples, methyl, chlorom 
ethyl, di?uoromethyl, trichloromethyl, tri?uoromethyl, 
ethyl, 2-bromoethyl, 2,2,2-tri?uoroethyl, penta?uoroethyl, 
propyl, 3,3,3-tri?uoropropyl, isopropyl, butyl, 4,4,4-tri?uo 
robutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, 5,5,5-tri?uoropentyl, hexyl, 6,6,6-tri?uorohexyl 
and the like can be mentioned. 
As the aforementioned “optionally halogenated C2_6 alk 

enyl”, for example, C2_6 alkenyl (e.g., vinyl, propenyl, 
isopropenyl, 2-buten-1-yl, 4-penten-1-yl, 5-hexen-1-yl etc.) 
optionally having 1 to 5, preferably 1 to 3, halogen atoms 
(e.g., ?uorine, chlorine, bromine, iodine etc.), and the like 
can be mentioned. As speci?c examples, vinyl, propenyl, 
3,3,3-tri?uoropropenyl, 2-buten-1-yl, 4,4,4-tri?uoro-2 
buten-1-yl, 4-penten-1-yl, 5-hexen-1-yl and the like can be 
mentioned. 
As the aforementioned “optionally halogenated C2_6 alky 

nyl”, for example, C2_6 alkynyl (e.g., 2-butyn-1-yl, 4-pen 
tyn-1-yl, 5-hexyn-1-yl etc.) optionally having 1 to 5, pref 
erably 1 to 3, halogen atoms (e.g., ?uorine, chlorine, 
bromine, iodine etc.), and the like can be mentioned. As 
speci?c examples, propargyl, 2-butyn-1-yl, 4,4,4-tri?uoro 
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2-butyn-1-yl, 4-pentyn-1-yl, 5 ,5 ,5 -tri?uoro-4-pentyn-1-yl, 
5-hexyn-1-yl and the like can be mentioned. 
As the aforementioned “optionally halogenated C3_8 

cycloalkyl”, for example, C3_8 cycloalkyl (e.g., cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl 
etc.) optionally having 1 to 5, preferably. 1 to 3, halogen 
atoms (e.g., ?uorine, chlorine, bromine, iodine etc.), and the 
like can be mentioned. As speci?c examples, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooc 
tyl, 4,4-dichlorocyclohexyl, 2,2,3,3-tetra?uorocyclopentyl, 
4-chlorocyclohexyl and the like can be mentioned. 
As the aforementioned “optionally halogenated C1_8 

alkoxy”, for example, C1_8 alkoxy (e.g., methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, penty 
loxy, hexyloxy etc.) optionally having 1 to 5, preferably 1 to 
3, halogen atoms (e.g., ?uorine, chlorine, bromine, iodine 
etc.), and the like can be mentioned. As speci?c examples, 
for example, methoxy, di?uoromethoxy, tri?uoromethoxy, 
ethoxy, 2,2,2-tri?uoroethoxy, propoxy, isopropoxy, butoxy, 
4,4,4-tri?uorobutoxy, isobutoxy, sec-butoxy, pentyloxy, 
hexyloxy and the like can be mentioned. 
As the aforementioned “optionally halogenated Cl_6 alky 

lthio”, for example, Cl_6 alkylthio (e.g., methylthio, eth 
ylthio, propylthio, isopropylthio, butylthio, sec-butylthio, 
tert-butylthio etc.) optionally having 1 to 5, preferably 1 to 
3, halogen atoms (e.g., ?uorine, chlorine, bromine, iodine 
etc.), and the like can be mentioned. As speci?c examples, 
methylthio, di?uoromethylthio, tri?uoromethylthio, eth 
ylthio, propylthio, isopropylthio, butylthio, 4,4,4-tri?uo 
robutylthio, pentylthio, hexylthio and the like can be men 
tioned. 
As the “5- to 7-membered saturated cyclic amino” of the 

aforementioned “5- to 7-membered saturated cyclic amino 
optionally having substituents”, for example, a 5- to 7-mem 
bered saturated cyclic amino optionally containing, besides 
one nitrogen atom and carbon atom(s), 1 or 2 kinds of 1 to 
4 hetero atoms selected from nitrogen atom, sulfur atom and 
oxygen atom and the like can be mentioned. As speci?c 
examples, pyrrolidin-l-yl, piperidino, piperaZin-1-yl, mor 
pholino, thiomorpholino, hexahydroaZepin-1 -yl and the like 
can be mentioned. 
As the “substituent” of the aforementioned “5- to 7-mem 

bered saturated cyclic amino optionally having substitu 
ents”, for example, C1_6 alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl 
etc.), C6_l4 aryl (e.g., phenyl, 1-naphthyl, 2-naphthyl, 2-bi 
phenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl etc.), Cl_6 
alkyl-carbonyl (e.g., acetyl, propionyl, pivaloyl etc.), 5- to 
10-membered aromatic heterocyclic group (e.g., 2-thienyl, 
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 
3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, 1-iso 
quinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 1-in 
dolyl, 2-indolyl, 3-indolyl, 2-benZothiaZolyl, 2-benZo[b] 
thienyl, 3-benZo[b]thienyl, 2-benZo[b]furanyl, 3-benZo[b] 
furanyl etc.), oxo and the like can be mentioned. The “5- to 
7-membered saturated cyclic amino” is preferably substi 
tuted by 1 to 3 of these substituents. 

In the present invention, as the “hydrocarbon group” of 
the “hydrocarbon group optionally having substituent(s)”, 
for example, an acyclic or cyclic hydrocarbon group (e.g., 
alkyl, alkenyl, alkynyl, cycloalkyl, aryl, aralkyl etc.) and the 
like can be mentioned. Of these, an acyclic or cyclic 
hydrocarbon group having 1 to 16 carbon atoms and the like 
are preferable. 
As the “alkyl”, for example, C1_6 alkyl (e.g., methyl, 

ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, hexyl etc.) and the like are preferable. 
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As the “alkenyl”, for example, C2_6 alkenyl (e.g., vinyl, 

allyl, isopropenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-me 
thyl-2-propenyl, 1-methyl-2 -propenyl, 2-methyl-1 -propenyl 
etc.) and the like are preferable. 
As the “alkynyl”, for example, C2_6 alkynyl (e.g., ethynyl, 

propargyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-hexynyl etc.) 
and the like are preferable. 
As the “cycloalkyl”, for example, C3_8 cycloalkyl (e.g., 

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohep 
tyl, cyclooctyl etc.) and the like are preferable. 
As the “aryl”, for example, C6_l4 aryl (e.g., phenyl, 

1-naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-bi 
phenylyl, 2-anthryl etc.) and the like are preferable. 
As the “aralkyl”, for example, C7_l6 aralkyl (e.g., benZyl, 

phenethyl, diphenylmethyl, 1-naphthylmethyl, 2-naphthyl 
methyl, 2,2-diphenylethyl, 3-phenylpropyl, 4-phenylbutyl, 
5-phenylpentyl etc.) and the like are preferable. 
As the “substituent” of the “hydrocarbon group optionally 

having substituent(s)”, for example, oxo, halogen atom (e. g., 
?uorine, chlorine, bromine, iodine etc.), Cl_3 alkylenedioxy 
(e.g., methylenedioxy, ethylenedioxy etc.), nitro, cyano, 
optionally halogenated C1_6 alkyl, optionally halogenated 
C2_6 alkenyl, carboxy C2_6 alkenyl (e.g., 2-carboxyethenyl, 
2-carboxy-2-methylethenyl etc.), optionally halogenated C276 
alkynyl, optionally halogenated C3_8 cycloalkyl, C6_l4 aryl 
(e. g., phenyl, 1 -naphthyl, 2-naphthyl, 2-biphenylyl, 3 -biphe 
nylyl, 4-biphenylyl, 2-anthryl etc.), optionally halogenated 
C L8 alkoxy, C 16 alkoxy-carbonyl-Cl_6 alkoxy (e.g., ethoxy 
carbonylmethyloxy etc.), hydroxy, C6_l4 aryloxy (e.g., phe 
nyloxy, 1-naphthyloxy, 2-naphthyloxy etc.), C7_l6 aralky 
loxy (e.g., benZyloxy, phenethyloxy etc.), mercapto, 
optionally halogenated Cl_6 alkylthio, C(_l4 arylthio (e.g., 
phenylthio, 1-naphthylthio, 2-naphthylthio etc.), C7_l6 
aralkylthio (e.g., benZylthio, phenethylthio etc.), amino, 
mono-Cl_6 alkylamino (e.g., methylamino, ethylamino etc.), 
mono-C6_l4 arylamino (e.g., phenylamino, 1-naphthy 
lamino, 2-naphthylamino etc.), di-Cl_6 alkylamino (e.g., 
dimethylamino, diethylamino, ethylmethylamino etc.), C3_8 
cycloalkylamino (e.g., cyclopentylamino, cyclohexylamino 
etc.), di-C6_l4 arylamino (e.g., diphenylamino etc.), formyl, 
carboxy, carboxy-Cl_6 alkyl (e.g., carboxymethyl, carboxy 
ethyl etc.), Cl_6 alkyl-carbonyl (e.g., acetyl, propionyl, piv 
aloyl etc.), C3_8 cycloalkylcarbonyl (e.g., cyclopropylcarbo 
nyl, cyclopentylcarbonyl, cyclohexylcarbonyl etc.), C1_6 
alkoxy-carbonyl (e.g., methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, tert-butoxycarbonyl etc.), C6_l4 aryl-car 
bonyl (e.g., benZoyl, 1-naphthoyl, 2-naphthoyl etc.), C7_l6 
aralkyl-carbonyl (e.g., phenylacetyl, 3-phenylpropionyl 
etc.), C6_l4 aryloxy-carbonyl (e.g., phenoxycarbonyl etc.), 
C7_l6 aralkyloxy-carbonyl (e.g., benZyloxycarbonyl, phen 
ethyloxycarbonyl etc.), 5- or 6-membered heterocyclic car 
bonyl (e.g., nicotinoyl, isonicotinoyl, thenoyl, furoyl, mor 
pholinocarbonyl, thiomorpholinocarbonyl, piperaZin-1 
ylcarbonyl, pyrrolidin-l-ylcarbonyl etc.), carbamoyl, 
thiocarbamoyl, mono-C1_6 alkyl-carbamoyl (e.g., methylcar 
bamoyl, ethylcarbamoyl etc.), di-Cl_6 alkyl-carbamoyl (e.g., 
dimethylcarbamoyl, diethylcarbamoyl, ethylmethylcarbam 
oyl etc.), mono- or di-C6_l4 aryl-carbamoyl (e.g., phenylcar 
bamoyl, l-naphthylcarbamoyl, 2-naphthylcarbamoyl etc.), 
mono- or di-5- or 6-membered heterocyclic carbamoyl (e. g., 
2-pyridylcarbamoyl, 3-pyridylcarbamoyl, 4-pyridylcarbam 
oyl, 2-thienylcarbamoyl, 3-thienylcarbamoyl etc.), C1_6 
alkylsulfonyl (e.g., methylsulfonyl, ethylsulfonyl etc.), Cl_6 
alkylsul?nyl (e.g., methylsul?nyl, ethylsul?nyl etc.), C6_l4 
arylsulfonyl (e.g., phenylsulfonyl, 1-naphthylsulfonyl, 
2-naphthylsulfonyl etc.), C6_l4 arylsul?nyl (e.g., phenyl 
sul?nyl, 1-naphthylsul?nyl, 2-naphthylsul?nyl etc.), formy 
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lamino, C1_6 alkyl-carbonylamino (e.g., acetylamino, pro 
pionylamino, pivaloylamino etc.), C3_8 cycloalkyl 
carbonylamino (e.g., cyclopentylcarbonylamino, 
cyclohexylcarbonylamino etc.), C6_l4 aryl-carbonylamino 
(e.g., benZoylamino, naphthoylamino etc.), C1_6 alkoxy 
carbonylamino (e.g., methoxycarbonylamino, ethoxycarbo 
nylamino, propoxycarbonylamino, butoxycarbonylamino 
etc.), C1_6 alkylsulfonylamino (e.g., methylsulfonylamino, 
ethylsulfonylamino etc.), C6_l4 arylsulfonylamino (e.g., phe 
nylsulfonylamino, 2-naphthylsulfonylamino, l-naphthylsul 
fonylamino etc.), Cl_6 alkyl-carbonyloxy (e.g., acetoxy, pro 
pionyloxy etc.), C6_l4 aryl-carbonyloxy (e.g., benZoyloxy, 
naphthylcarbonyloxy etc.), C1_6 alkoxy-carbonyloxy (e.g., 
methoxycarbonyloxy, ethoxycarbonyloxy, propoxycarbony 
loxy, butoxycarbonyloxy etc.), mono-Cl_6 alkylcarbamoy 
loxy (e.g., methylcarbamoyloxy, ethylcarbamoyloxy etc.), 
di-Cl_6 alkyl-carbamoyloxy (e.g., dimethylcarbamoyloxy, 
diethylcarbamoyloxy etc.), mono- or di-C6_l4 aryl-carbam 
oyloxy (e.g., phenylcarbamoyloxy, naphthylcarbamoyloxy 
etc.), nicotinoyloxy, isonicotinoyloxy, 5- to 7-membered 
saturated cyclic amino optionally having substituents, 5- to 
l0-membered aromatic heterocyclic group (e.g., 2-thienyl, 
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 
3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, l-iso 
quinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, l-in 
dolyl, 2-indolyl, 3-indolyl, 2-benZothiaZolyl, 2-benZo[b] 
thienyl, 3-benZo[b]thienyl, 2-benZo[b]furanyl, 3-benZo[b] 
furanyl etc.), sulfo, sulfamoyl, sul?namoyl, sulfenamoyl, a 
group wherein 2 or more (e.g., 2-3) of these substituents are 
bonded and the like can be mentioned. 

The “hydrocarbon group” may have, for example, 1 to 5, 
preferably 1 to 3, of the above-mentioned substituents at 
substitutable positions, and When the number of substituents 
is 2 or more, the respective substituents may be the same or 
different. 
As the aforementioned “optionally halogenated C1_6 

alkyl”, for example, C1_6 alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl 
etc.) optionally having 1 to 5, preferably 1 to 3, halogen 
atoms (e.g., ?uorine, chlorine, bromine, iodine etc.) and the 
like can be mentioned. As speci?c examples, methyl, chlo 
romethyl, di?uoromethyl, trichloromethyl, tri?uoromethyl, 
ethyl, 2-bromoethyl, 2,2,2-tri?uoroethyl, penta?uoroethyl, 
propyl, 3,3,3-tri?uoropropyl, isopropyl, butyl, 4,4,4-tri?uo 
robutyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, 
neopentyl, 5,5,5-tri?uoropentyl, hexyl, 6,6,6-tri?uorohexyl 
and the like can be mentioned. 
As the aforementioned “optionally halogenated C2_6 alk 

enyl”, for example, C2_6 alkenyl (e.g., vinyl, propenyl, 
isopropenyl, 2-buten-l-yl, 4-penten-l-yl, 5-hexen-l-yl etc.) 
optionally having 1 to 5, preferably 1 to 3, halogen atoms 
(e.g., ?uorine, chlorine, bromine, iodine etc.) and the like 
can be mentioned. As speci?c examples, vinyl, propenyl, 
3,3,3-tri?uoropropenyl, 2-buten-l-yl, 4,4,4-tri?uoro-2l0 
buten-l-yl, 4-penten-l-yl, 5-hexen-l-yl and the like can be 
mentioned. 
As the aforementioned “optionally halogenated C2_6 alky 

nyl”, for example, C2_6 alkynyl (e.g., 2-butyn-l-yl, 4-pen 
tyn-l-yl, 5-hexyn-l-yl etc.) optionally having 1 to 5, pref 
erably l to 3, halogen atoms (e.g., ?uorine, chlorine, 
bromine, iodine etc.) and the like can be mentioned. As 
speci?c examples, propargyl, 2-butyn-l-yl, 4,4,4-tri?uoro 
2-butyn- l -yl, 4-pentyn- l -yl, 5 ,5 ,5 -tri?uoro -4 -pentyn- l -yl, 
5-hexyn-l-yl and the like can be mentioned. 
As the aforementioned “optionally halogenated C3_8 

cycloalkyl”, for example, C3_8 cycloalkyl (e.g., cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

26 
etc.) optionally having 1 to 5, preferably 1 to 3, halogen 
atoms (e.g., ?uorine, chlorine, bromine, iodine etc.) and the 
like can be mentioned. As speci?c examples, cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooc 
tyl, 4,4-dichlorocyclohexyl, 2,2,3,3-tetra?uorocyclopentyl, 
4-chlorocyclohexyl and the like can be mentioned. 

As the aforementioned “optionally halogenated Cl8 
alkoxy”, for example, C1_8 alkoxy (e.g., methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, penty 
loxy, hexyloxy etc.) optionally having 1 to 5, preferably 1 to 
3, halogen atoms (e.g., ?uorine, chlorine, bromine, iodine 
etc.) and the like can be mentioned. As speci?c examples, 
for example, methoxy, di?uoromethoxy, tri?uoromethoxy, 
ethoxy, 2,2,2-tri?uoroethoxy, propoxy, isopropoxy, butoxy, 
4,4,4-tri?uorobutoxy, isobutoxy, sec-butoxy, pentyloxy, 
hexyloxy and the like can be mentioned. 

As the aforementioned “optionally halogenated C1_6 alky 
lthio”, for example, C1_6 alkylthio (e.g., methylthio, eth 
ylthio, propylthio, isopropylthio, butylthio, sec-butylthio, 
tert-butylthio etc.) optionally having 1 to 5, preferably 1 to 
3, halogen atoms (e.g., ?uorine, chlorine, bromine, iodine 
etc.) and the like can be mentioned. As speci?c examples, 
methylthio, di?uoromethylthio, tri?uoromethylthio, eth 
ylthio, propylthio, isopropylthio, butylthio, 4,4,4-tri?uo 
robutylthio, pentylthio, hexylthio and the like can be men 
tioned. 

As the “5- to 7-membered saturated cyclic amino” of the 
aforementioned “5- to 7-membered saturated cyclic amino 
optionally having substituents”, for example, a 5- to 7-mem 
bered saturated cyclic amino optionally containing, besides 
one nitrogen atom and carbon atom(s), l or 2 kinds of l to 
4 hetero atoms selected from nitrogen atom, sulfur atom and 
oxygen atom can be mentioned. As speci?c examples, 
pyrrolidin-l-yl, piperidino, piperaZin-l-yl, morpholino, 
thiomorpholino, hexahydroaZepin-l-yl and the like can be 
mentioned. 

As the “substituent” of the “5- to 7-membered saturated 
cyclic amino optionally having substituents”, for example, 1 
to 3 substituents from C1_6 alkyl (e.g., methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl 
etc.), C6_l4 aryl (e.g., phenyl, l-naphthyl, 2-naphthyl, 2-bi 
phenylyl, 3-biphenylyl, 4-biphenylyl, 2-anthryl etc.), Cl_6 
alkyl-carbonyl (e.g., acetyl, propionyl, pivaloyl etc.), 5- to 
l0-membered aromatic heterocyclic group (e.g., 2-thienyl, 
3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 
3-quinolyl, 4-quinolyl, 5-quinolyl, 8-quinolyl, l-iso 
quinolyl, 3-isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, l-in 
dolyl, 2-indolyl, 3-indolyl, 2-benZothiaZolyl, 2-benZo[b] 
thienyl, 3-benZo[b]thienyl, 2-benZo[b]furanyl, 3-benZo[b] 
furanyl etc.), oxo and the like can be mentioned. 

In the present invention, the “divalent hydrocarbon 
group” of the “divalent hydrocarbon group optionally hav 
ing substituent(s)” refers to a divalent group derived from 
the “hydrocarbon group” of the aforementioned “hydrocar 
bon group optionally having substituent(s)”, and, for 
example, a divalent group derived from alkylene, alk 
enylene, alkynylene or cycloalkane, a divalent group derived 
from cycloalkene, a divalent group derived from aromatic 
hydrocarbon ring and the like can be mentioned. 
As the “alkylene”, for example, Cl_l5 alkylene group 

(e.g., methylene, ethylene, trimethylene, tetramethylene, 
pentamethylene, hexamethylene, heptamethylene, octam 
ethylene and the like, preferably C1_6 alkylene etc.) and the 
like can be mentioned. 
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As the “alkenylene”, for example, C2_l6 alkenylene group 
(e.g., vinylene, propenylene, l-butenylene, 2-butenylene, 
l-pentenylene, 2-pentenylene, 3-pentenylene etc.) and the 
like can be mentioned. 

As the “alkynylene”, for example, C2_l6 alkynylene group 
(ethynylene, propynylene, l-butynylene, 2-butynylene, 
l-pentynylene, 2-pentynylene, 3-pentynylene etc.) can be 
mentioned. 

As the “cycloalkane”, for example, C3_7 cycloalkane such 
as cyclopropane, cyclobutane, cyclopentane, cyclohexane, 
cycloheptene, cyclooctane and the like, and the like can be 
mentioned. 

As the “cycloalkene”, for example, C3_8 cycloalkene such 
as cyclopropene, cyclobutene, cyclopentene, cyclohexene, 
cycloheptene, cyclooctene and the like, and the like can be 
mentioned. 

As the “aromatic hydrocarbon ring”, a hydrocarbon ring 
having 6 to 14 carbon atoms such as benZene ring, naph 
thalene ring and the like, and the like can be mentioned. 

The divalent group derived from “cycloalkane”, 
“cycloalkene” or “aromatic hydrocarbon ring” refers to a 
divalent group obtained by removing tWo hydrogen atoms 
from one carbon atom of, or removing one hydrogen atom 
from each of tWo different carbon atoms of “cycloalkane”, 
“cycloalkene” or “aromatic hydrocarbon ring”, and the like. 
Speci?cally, for example, 

V, /\,<>, U 

QQ <1v Q a? @g 33D“ D 
and the like are used, preferably, 

a a 

a Q, 

a : > a 

V 

Q, 
ll 

a 

Q41 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

28 

-continued 

and the like are used, and more preferably, 

QQQ 
and the like are Widely used. 
As the “substituent” of the “divalent hydrocarbon group”, 

those similar to the “substituent” of the aforementioned 
“hydrocarbon group optionally having substituent(s)” can be 
mentioned. 

The “divalent hydrocarbon group” may have, for 
example, 1 to 4, preferably 1 to 3, of the above-mentioned 
substituents at substitutable positions, and When the number 
of substituents is 2 or more, the respective substituents may 
be the same or different. 

As the divalent hydrocarbon group optionally having 
substituent(s), C 1_ 15 alkylene group optionally substituted by 
oxo group, and the like are preferable. Particularly, C1_6 
alkylene optionally substituted by oxo group, and the like 
are preferable. 

In the present invention, as the “heterocyclic group” of the 
“heterocyclic group optionally having substituent(s)”, for 
example, a monovalent group obtained by removing 
optional one hydrogen atom from a 5- to l4-membered 
(monocyclic, bicyclic or tricyclic) heterocycle containing, 
besides carbon atom(s), l or 2 kinds of l to 4 hetero atoms 
selected from nitrogen atom, sulfur atom and oxygen atom, 
preferably (i) a 5- to l4-membered (preferably 5- to 
l0-membered) aromatic heterocycle, (ii) a 5- to l0-mem 
bered non-aromatic heterocycle or (iii) a 7- to lO-membered 
bridged heterocycle, and the like can be mentioned. 
As the above-mentioned “5 to l4-membered (preferably 

530 to l0-membered) aromatic heterocycle”, for example, 
an aromatic heterocycle such as thiophene, benZo[b] 
thiophene, benZo[b]furan, benZimidaZole, benZoxaZole, 
benZothiaZole, benZisothiaZole, naphtho[2,3-b]thiophene, 
furan, pyrrole, imidaZole, pyraZole, pyridine, pyraZine, pyri 
midine, pyridaZine, indole, isoindole, lH-indaZole, purine, 
4H-quinoliZine, isoquinoline, quinoline, phthalaZine, naph 
thyridine, quinoxaline, quinaZoline, cinnoline, carbaZole, 
[3-carboline, phenanthridine, acridine, phenaZine, thiaZole, 
isothiaZole, phenothiaZine, isoxaZole, furaZan, phenoxaZine 
and the like, a ring formed by condensation of these rings 
(preferably monocycle) With one or plural (preferably 1 or 2) 
aromatic rings (e.g., benZene ring etc.) and the like can be 
mentioned. 
As the above-mentioned “5- to l0-membered non-aro 

matic heterocycle”, for example, pyrrolidine, imidaZoline, 
pyraZolidine, pyraZoline, piperidine, piperaZine, morpho 
line, thiomorpholine, dioxaZole, oxadiaZoline, thiadiaZoline, 
triaZoline, thiadiaZole, dithiaZole and the like can be men 
tioned. 
As the above-mentioned “7 to l0-membered crosslinked 

heterocycle”, for example, quinuclidine, 7-aZabicyclo[2.2.l] 
heptane and the like can be mentioned. 
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The preferable “heterocyclic group” is a 5 to l4-mem 
bered (preferably 5- to IO-membered) (monocyclic or bicy 
clic) heterocyclic group preferably containing, besides car 
bon atom(s), l or 2 kinds of l to 4 hetero atoms selected 
from nitrogen atom, sulfur atom and oxygen atom. Speci?c 
examples include aromatic heterocyclic groups such as 
2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-pyridyl, 3-pyridyl, 
4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 
8-quinolyl, l-isoquinolyl, 3 -isoquinolyl, 4-isoquinolyl, 
5 -isoquinolyl, pyraZinyl, 2-pyrimidinyl, 4-pyrimidinyl, 
3 -pyrrolyl, 2-imidaZolyl, 3 -pyridaZinyl, 3 -isothiaZolyl, 
3-isoxaZolyl, l-indolyl, 2-indolyl, 3-indolyl, 2-benZothiaZ 
olyl, 2-benZo[b]thienyl, 3-benZo[b]thienyl, 2-benZo[b]fura 
nyl, 3-benZo[b]furanyl and the like, non-aromatic heterocy 
clic groups such as l-pyrroliZinyl, 2-pyrroliZinyl, 
3-pyrroliZinyl, 2-imidaZolinyl, 4-imidaZolinyl, 2-pyraZolidi 
nyl, 3-pyraZolidinyl, 4-pyraZolidinyl, piperidino, 2-pip 
eridyl, 3-piperidyl, 4-piperidyl, l-piperaZinyl, 2-piperaZinyl, 
morpholino, thiomorpholino and the like, and the like. 
Of these, for example, a 5- or 6-membered heterocyclic 

group containing, besides carbon atom(s), l to 3 hetero 
atoms selected from nitrogen atom, sulfur atom and oxygen 
atom, and the like are more preferable. Speci?cally, 2-thie 
nyl, 3-thienyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-furyl, 3-fu 
ryl, pyraZinyl, 2-pyrimidinyl, 3-pyrrolyl, 3-pyridaZinyl, 
3-isothiaZolyl, 3-isoxaZolyl, l-pyrroliZinyl, 2-pyrroliZinyl, 
3-pyrroliZinyl, 2-imidaZolinyl, 4-imidaZolinyl, 2-pyraZolidi 
nyl, 3-pyraZolidinyl, 4-pyraZolidinyl, piperidino, 2-pip 
eridyl, 3-piperidyl, 4-piperidyl, l-piperaZinyl, 2-piperaZinyl, 
morpholino, thiomorpholino and the like can be mentioned. 
As the “substituent” of the “heterocyclic group optionally 

having substituent(s)”, those similar to the “substituent” of 
the aforementioned “hydrocarbon group optionally having 
substituent(s)” can be mentioned. 
The “heterocyclic group” may have, for example, 1 to 5, 

preferably 1 to 3, of the above-mentioned substituents at 
substitutable positions, and When the number of substituents 
is 2 or more, the respective substituents may be the same or 
different. 

In the present invention, as the “acyl group”, for example, 
an acyl group represented by the formula: i(C=O)iR7, 
i(C=O)4OR7, i(C=O)iNR7R8, i(C=S)iNHR7 or 
iSO2iR9 Wherein R7 is a hydrogen atom, a hydrocarbon 
group optionally having substituent(s) or a heterocyclic 
group optionally having substituent(s), R8 is a hydrogen 
atom or C1_6 alkyl group, and R9 is a hydrocarbon group 
optionally having substituent(s) or a heterocyclic group 
optionally having substituent(s), and the like can be men 
tioned. 
As the “hydrocarbon group optionally having 

substituent(s)” and “heterocyclic group optionally having 
substituent(s)”, those similar to the aforementioned can be 
used. 
As the “Cl_6 alkyl group”, methyl, ethyl, propyl, isopro 

pyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl and 
the like can be mentioned. 

In the present invention, as the “amino group optionally 
having substituent(s)”, (1) an amino group optionally having 
1 or 2 substituents and (2) a cyclic amino group optionally 
having substituent(s) can be mentioned. 
As the “substituent” of the “amino group optionally 

having 1 or 2 substituents” of the above-mentioned (l), for 
example, a hydrocarbon group optionally having 
substituent(s), a heterocyclic group optionally having sub 
stituent(s), an acyl group, an alkylidene group optionally 
having substituent(s) and the like can be mentioned. As these 
“hydrocarbon group optionally having substituent(s)”, “het 
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erocyclic group optionally having substituent(s)” and “acyl 
group”, those similar to the aforementioned can be respec 
tively used. 
As the “alkylidene group” of the “alkylidene group 

optionally having substituents”, for example, C1_6 alky 
lidene (e.g., methylidene, ethylidene, propylidene etc.) and 
the like can be mentioned. As the “substituent” of the 
“alkylidene group optionally having substituents”, those 
similar to the “substituent” of the aforementioned “hydro 
carbon group optionally having substituent(s) ” can be 
mentioned. The “alkylidene group” can be substituted by l 
to 5, preferably 1 to 3, of these substituents. 
When the number of “substituents” of the above-men 

tioned “amino group optionally having 1 or 2 substituents” 
is 2, the respective substituents may be the same or different. 
As the “cyclic amino group” of the “cyclic amino group 

optionally having substituent(s)” of the above-mentioned 
(2), a 5- to 7-membered non-aromatic cyclic amino group 
optionally containing, besides one nitrogen atom and carbon 
atom(s), l or 2 kinds of l to 4 hetero atoms selected from 
nitrogen atom, sulfur atom and oxygen atom can be men 
tioned. As speci?c examples, pyrrolidin-l-yl, piperidino, 
piperaZin-l-yl, morpholino, thiomorpholino, hexahy 
droaZepin- l -yl, imidaZolidin- l -yl, 2,3 -dihydro- l H-imida 
Zol-l -yl, tetrahydro-l (2H)-pyrimidinyl, 3,6-dihydro-l (2H) 
pyrimidinyl, 3,4-dihydro- l (2H)-pyrimidinyl and the like can 
be mentioned. 
As the “substituent” of the “cyclic amino group optionally 

having substituent(s)”, for example, those similar to the 
“substituent” of the “5- to 7-membered saturated cyclic 
amino optionally having substituents” explained in detail as 
the “substituen ” of the aforementioned “hydrocarbon group 
optionally having substituent(s)”, and the like can be men 
tioned, Wherein the “cyclic amino group is preferably sub 
stituted by l to 3 of these substituents. 
As speci?c examples of a 5- to 7-membered non-aromatic 

cyclic amino group having one oxo, 2-oxoimidaZolidin-l -yl, 
2-oxo-2,3-dihydro- l H-imidaZol-l -yl, 2-oxotetrahydro-l 
(2H) -pyrimidinyl, 2-oxo -3 ,6-dihydro-l (2H) -pyrimidinyl, 
2-oxo-3,4-dihydro- l (2H)-pyrimidinyl, 2-oxopyrrolidin-l - 
yl, 2-oxopiperidino, 2-oxopiperaZin-l-yl, 3-oxopiperaZin-l 
yl, 2-oxo-2,3,4,5,6,7-hexahydroaZepin-l-yl and the like can 
be mentioned. 

In the present invention, as the “aromatic group” of the 
“aromatic group optionally having substituent(s)”, for 
example, aromatic hydrocarbon group, aromatic heterocy 
clic group and the like can be mentioned. 
As the “aromatic hydrocarbon group”, for example, a 

monocyclic or fused polycyclic (di- or tri-cyclic) aromatic 
hydrocarbon group having 6 to 14 carbon atoms and the like 
can be mentioned. As speci?c examples, C6_l4 aryl such as 
phenyl, l-naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 
4-biphenylyl, 2-anthryl and the like, and the like, preferably 
C6_1O aryl (e.g., phenyl, l-naphthyl, 2-naphthyl and the like, 
preferably phenyl etc.), and the like can be mentioned. 
As the “aromatic heterocyclic group”, a monovalent 

group obtained by removing one optional hydrogen atom 
from a 5- to l4-membered (preferably 5- to IO-membered) 
aromatic heterocycle containing, besides carbon atom(s), l 
or 2 kinds of l to 4 hetero atoms selected from nitrogen 
atom, sulfur atom and oxygen atom, and the like can be 
mentioned. 
As the “5- to l4-membered (preferably 5- to l0-mem 

bered) aromatic heterocycle”, for example, aromatic hetero 
cycle such as thiophene, benZo[b]thiophene, benZo[b]furan, 
benZimidaZole, benZoxaZole, benZothiaZole, benZisothiaZ 
ole, naphtho[2,3-b]thiophene, furan, pyrrole, imidaZole, 
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pyraZole, pyridine, pyraZine, pyrimidine, pyridaZine, indole, 
isoindole, lH-indaZole, purine, 4H-quinoliZine, isoquino 
line, quinoline, phthalaZine, naphthyridine, quinoxaline, 
quinaZoline, cinnoline, carbaZole, [3-carboline, phenanthri 
dine, acridine, phenaZine, thiaZole, isothiaZole, phenothiaZ 
ine, isoxaZole, furaZan, phenoxaZine and the like, a ring 
formed by condensation of these rings (preferably mono 
cycle) With one or plural (preferably 1 or 2) aromatic rings 
(e.g., benZene ring etc.), and the like can be mentioned. 
As the preferable “aromatic heterocyclic group”, a 5- to 

l4-membered (preferably 5- to l0-membered) (monocyclic 
or bicyclic) aromatic heterocyclic group preferably contain 
ing, besides carbon atom(s), l or 2 kinds of l to 4 hetero 
atoms selected from nitrogen atom, sulfur atom and oxygen 
atom, and the like, speci?cally, an aromatic heterocyclic 
group such as 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-py 
ridyl, 3-pyridyl, 4-pyridyl, 2-quinolyl, 3-quinolyl, 
4-quinolyl, 5-quinolyl, 8-quinolyl, l-isoquinolyl, 3-iso 
quinolyl, 4-isoquinolyl, 5-isoquinolyl, pyraZinyl, 2-pyrim 
idinyl, 4-pyrimidinyl, 3-pyrrolyl, 2-imidaZolyl, 3-pyridaZi 
nyl, 3-isothiaZolyl, 3-isoxaZolyl, l-indolyl, 2-indolyl, 
3-indolyl, 2-benZothiaZolyl, 2-benZo[b]thienyl, 3-benZo[b] 
thienyl, 2-benZo[b]furanyl, 3-benZo[b]furanyl and the like 
can be mentioned. 
As the “substituent” of the “aromatic group optionally 

having substituent(s)”, l to 5, preferably 1 to 3, of those 
similar to the “substituent” of the aforementioned “hydro 
carbon group optionally having substituent(s)” can be men 
tioned. When the number of the substituents is 2 or more, the 
respective substituents may be the same or different. 

In the present invention, as the “substituent” of the 
“nitrogen atom optionally having substituent(s)”, a hydro 
carbon group optionally having substituent(s), a heterocyclic 
group optionally having substituent(s), acyl group and the 
like can be mentioned. 
As the “hydrocarbon group optionally having 

substituent(s)”, “heterocyclic group optionally having sub 
stituent(s)” and “acyl group”, those similar to the aforemen 
tioned are respectively used. 

In the present invention, as the “substituent” of the 
“carbon atom optionally having substituent(s)”, a hydrocar 
bon group optionally having substituent(s), a heterocyclic 
group optionally having substituent(s), amino group option 
ally having substituent(s), acyl group, halogen atom (e.g., 
?uorine, chlorine, bromine, iodine etc.), Cl_3 alkylenedioxy 
(e.g., methylenedioxy, ethylenedioxy etc.), nitro, cyano, 
optionally halogenated Cl_8 alkoxy, Cl_6 alkoxy-carbonyl 
C1_6 alkoxy (e.g., ethoxycarbonylmethyloxy etc.), hydroxy, 
C6_l4 aryloxy (e.g., phenyloxy, l-naphthyloxy, 2-naphthy 
loxy-etc.), C7_l6 aralkyloxy (e.g., benZyloxy, phenethyloxy 
etc.), mercapto, optionally halogenated C1_6 alkylthio, C6_l4 
arylthio (e.g., phenylthio, l-naphthylthio, 2-naphthylthio 
etc.), C7_l6 aralkylthio (e.g., benZylthio, phenethylthio etc.), 
carboxy, Cl_6 alkylsulfonyl (e.g., methylsulfonyl, ethylsul 
fonyl etc.), C1_6 alkylsul?nyl (e.g., methylsul?nyl, ethyl 
sul?nyl etc.), C6_l4 arylsulfonyl (e.g., phenylsulfonyl, 
l-naphthylsulfonyl, 2-naphthylsulfonyl etc.), C6_l4 arylsul? 
nyl (e.g., phenylsul?nyl, l-naphthylsul?nyl, 2-naphthyl 
sul?nyl etc.), C1_6 alkylsulfonylamino (e.g., methylsulfony 
lamino, ethylsulfonylamino etc.), C6_l4 arylsulfonylamino 
(e.g., phenylsulfonylamino, 2-naphthylsulfonylamino, 
l-naphthylsulfonylamino etc.), C1_6 alkyl-carbonyloxy (e.g., 
acetoxy, propionyloxy etc.), C6_l4 aryl-carbonyloxy (e.g., 
benZoyloxy, naphthylcarbonyloxy etc.), C1_6 alkoxy-carbo 
nyloxy (e.g., methoxycarbonyloxy, ethoxycarbonyloxy, pro 
poxycarbonyloxy, butoxycarbonyloxy etc.), mono-C1_6 
alkylcarbamoyloxy (e.g., methylcarbamoyloxy, ethylcar 
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32 
bamoyloxy etc.), di-Cl_6 alkyl-carbamoyloxy (e.g., dimeth 
ylcarbamoyloxy, diethylcarbamoyloxy etc.), C6_l4 aryl-car 
bamoyloxy (e.g., phenylcarbamoyloxy, 
naphthylcarbamoyloxy etc.), nicotinoyloxy, sulfo, sulfa 
moyl, sul?namoyl, sulfenamoyl, a group Wherein 2 or more 
(e.g., 2*3) of these substituents are bonded, and the like can 
be mentioned. 
As the above-mentioned “hydrocarbon group optionally 

having substituent(s)”, “heterocyclic group optionally hav 
ing substituent(s)”, “amino group optionally having sub 
stituent(s)”, “acyl group”, “optionally halogenated C1_8 
alkoxy” and “optionally halogenated Cl_6 alkylthio”, those 
similar to the aforementioned are respectively used. 

In the present invention, as the “substituent” of the 
“pyridyl group optionally having substituent(s)”, those simi 
lar to the “substituent” of the aforementioned “hydrocarbon 
group optionally having substituent(s)” can be mentioned. 
The “pyridyl group” may have 1 to 5, preferably 1 to 3, 

of the above-mentioned substituents at substitutable posi 
tions, and When the number of the substituents is 2 or more, 
the respective sub stituents may be the same or different. The 
nitrogen atom in the ring of the “pyridyl group” may be 
N-oxidiZed. 

In the present invention, as the “aromatic hydrocarbon 
group” of the “aromatic hydrocarbon group optionally hav 
ing substituent(s)”, for example, a monocyclic or fused 
polycyclic (di- or tricyclic) aromatic hydrocarbon group 
having 6 to 14 carbon atoms and the like can be mentioned. 
As speci?c examples, C6_l4 aryl such as phenyl, l-naphthyl, 
2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-biphenylyl, 2-an 
thryl and the like, and the like, preferably C6_1O aryl and the 
like (e.g., phenyl, l-naphthyl, 2-naphthyl and the like, 
preferably phenyl etc.) can be mentioned. 
As the “substituent” of the “aromatic hydrocarbon group 

optionally having substituent(s)”, those similar to the “sub 
stituent” of the aforementioned “hydrocarbon group option 
ally having substituent (s)” can be mentioned. The “aromatic 
hydrocarbon group” can be substituted by l to 5, preferably 
1 to 3, of these substituents. When the number of the 
substituents is 2 or more, the respective substituents may be 
the same or different. 

In the present invention, as the “divalent acyclic hydro 
carbon group” of the “divalent acyclic hydrocarbon group 
optionally having substituent(s)”, for example, Cl_l5 alky 
lene group (e. g., methylene, ethylene, trimethylene, tetram 
ethylene, pentamethylene, hexamethylene, heptamethylene, 
octamethylene and the like, preferably Cl_6 alkylene etc.), 
C2_l6 alkenylene group (e.g., vinylene, propenylene, l-bute 
nylene, 2-butenylene, l-pentenylene, 2-pentenylene, 3-pen 
tenylene etc.), C2_ 16 alkynylene group (ethynylene, propy 
nylene, l-butynylene, 2-butynylene, l-pentynylene, 
2-pentynylene, 3-pentynylene etc.) and the like, preferably 
Cl_l5 alkylene group, particularly preferably C1_6 alkylene 
group and the like can be mentioned. 

As the “substituent” of the “divalent acyclic hydrocarbon 
group”, those similar to the “substituent” of the aforemen 
tioned “hydrocarbon group optionally having substituent(s)” 
can be mentioned. The “divalent acyclic hydrocarbon 
group” can be substituted by l to 5, preferably 1 to 3, of 
these substituents. When the number of the substituents is 2 
or more, the respective substituents may be the same or 
different. 

In the present invention, as the “cyclic hydrocarbon 
group” of the “cyclic hydrocarbon group optionally having 
substituent(s)”, cycloalkyl group, aromatic hydrocarbon 
group and the like can be mentioned. 
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As the “cycloalkyl”, for example, C3_8 cycloalkyl (e.g., 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohep 
tyl, cyclooctyl etc.) and the like are preferable. 
As the “aromatic hydrocarbon group”, a monocyclic or 

fused polycyclic (di- or tricyclic) aromatic hydrocarbon 
group having 6 to 14 carbon atoms and the like can be 
mentioned. As speci?c examples, C6_l4 aryl such as phenyl, 
l-naphthyl, 2-naphthyl, 2-biphenylyl, 3-biphenylyl, 4-bi 
phenylyl, 2-anthryl and the like, and the like, preferably 
C6_1O aryl (e.g., phenyl, l-naphthyl, 2-naphthyl and the like, 
preferably phenyl etc.) and the like can be mentioned. 
As the “substituent” of the “cyclic hydrocarbon group”, 

those similar to the “substituent” of the aforementioned 
“hydrocarbon group optionally having substituent(s)” can be 
mentioned. The “cyclic hydrocarbon group” can be substi 
tuted by l to 5, preferably 1 to 3, of these substituents. When 
the number of the substituents is 2 or more, the respective 
substituents may be the same or different. 

In the present invention, the “optionally oxidized sulfur 
atom” methods S, SO and S02. 

ln compound (I), as the basic backbone of the “aZole 
compoun ”, for example, 

Q Q r}, Q, 

and the like can be mentioned. Of these, 

o r}, [3» E} 
and the like are preferable, particularly 

S 

D N 
is preferable. 

The position of substitution in the aZole backbone, Where 
the “nitrogen-containing aromatic group having 
substituent(s)” is attached, is not particularly limited. For 
example, the positions shoWn WithQin the folloWing are 
preferable. 
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-continued 

\ N/N\ \ / \ N \ 
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The “aromatic ring” denoted by ring B consists of N1, X1, 
X2, X3 and carbon atom, and speci?cally forms an aZole 
backbone. As such aZole backbone, those similar to the basic 
backbone of the aforementioned “aZole compound” are 
used. 

As the “nitrogen-containing aromatic group” of the 
“nitrogen-containing aromatic group having substituent(s)”, 
for example, 5- to l4-membered (preferably 5- to l0-mem 
bered) (monocyclic or bicyclic) nitrogen-containing aro 
matic heterocyclic group containing one nitrogen atom and 
l or 2 kinds of preferably 1 to 4 atoms selected from carbon 
atom, nitrogen atom, sulfur atom and oxygen atom, and the 
like can be mentioned. Speci?cally, 2-pyridyl, 3-pyridyl, 
4-pyridyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 5-quinolyl, 
8-quinolyl, l-isoquinolyl, 3 -isoquinolyl, 4-isoquinolyl, 
5 -i soquinolyl, pyraZinyl, 2 -pyrimidinyl, 4 -pyrimidinyl, 
3 -pyrrolyl, 2-imidaZolyl, 3 -pyridaZinyl, 3 -isothiaZolyl, 
3-isoxaZolyl, l-indolyl, 2-indolyl, 3-indolyl and the like can 
be mentioned. Of these, 4-pyridyl group, 4-pyrimidinyl 
group and the like are preferable. The nitrogen atom of these 
nitrogen-containing aromatic groups may be N-oxidiZed. 
As the “substituent” of the “nitrogen-containing aromatic 

group”, for example, a group represented by the formula: 
iZiWiR3 Wherein Z is a bond, iNR‘li Wherein R4 is 
a hydrogen atom or a hydrocarbon group optionally having 
substituent(s), an oxygen atom or an optionally oxidiZed 
sulfur atom, W is a divalent hydrocarbon group optionally 
having substituent(s) or a bond, and R3 is a hydrocarbon 
group optionally having substituent(s) or a heterocyclic 
group optionally having substituent(s), as Well as halogen 
atom, Cl_3 alkylenedioxy, nitro, cyano, hydroxy, mercapto, 
amino, formyl, carboxy, C6_l4 aryloxy-carbonyl, C7_l6 
aralkyloxy-carbonyl, carbamoyl, thiocarbamoyl, mono-Cl_6 
alkylcarbamoyl, di-Cl_6 alkyl-carbamoyl, mono- or di-C6_l4 
aryl-carbamoyl, a mono- or di-5- or 6-membered heterocy 
clic carbamoyl, C1_6 alkylsulfonyl, C1_6 alkylsul?nyl, C6_l4 
arylsulfonyl, C6_l4 arylsul?nyl, formylamino, C1_6 alkoxy 
carbonylamino, Cl_6 alkylsulfonylamino, C6_l4 arylsulfony 
lamino, C1_6 alkoxy-carbonyloxy, mono-Cl_6 alkyl-carbam 
oyloxy, di-Cl_6 alkyl-carbamoyloxy, mono- or di-C6_l4 aryl 
carbamoyloxy, nicotinoyloxy, a 5- to 7-membered saturated 
cyclic amino optionally having substituents, sulfo, sulfa 
moyl, sul?namoyl, sulfenamoyl, a group Wherein 2 or more 
(e.g., 2*3) of these substituents are bonded and the like, 
Which are exempli?ed as the substituent of the aforemen 
tioned ring A, can be mentioned. Particularly, a group 
represented by the formula: iZiWiR3 is preferable. 

Particularly, a substituent represented by the formula: 
iZiWiR3 is preferably present adjacent to the nitrogen 
atom of the nitrogen-containing aromatic group (particu 
larly, 4-pyridyl group or 4-pyrimidinyl group). 
The above-mentioned “nitrogen-containing aromatic 

group” may have, for example, 1 to 5, preferably 1 to 3, of 
the above-mentioned substituents at substitutable positions. 
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When the number of the substituents is 2 or more, the 
respective substituents may be the same or different. 

The aZole compound (I) may have “substituent(s)” 
besides the “nitrogen-containing aromatic group having 
substituent(s)”, and the “hydrocarbon group optionally hav 
ing substituent(s)”, “heterocyclic group optionally having 
substituent(s)”, “acyl group”, “amino group optionally hav 
ing substituent(s)”, as Well as halogen atom, Cl_3 alkylene 
dioxy, nitro, cyano, optionally halogenated C L8 alkoxy, C l_6 
alkoxycarbonyl-Cl_6 alkoxy, hydroxy, C6_l4 aryloxy, C7_l6 
aralkyloxy, mercapto, optionally halogenated C1_6 alkylthio, 
C6_l4 arylthio, C7_l6 aralkylthio, forrnyl, carboxy, carbam 
oyl, thiocarbamoyl, mono-Cl_6 alkyl-carbamoyl, di-Cl_6 
alkyl-carbamoyl, mono- or di-C6_l4 aryl-carbamoyl, mono 
or di-5- or 6-membered heterocyclic carbamoyl, Cl_6 alkyl 
carbonyloxy, C6_l4 aryl-carbonyloxy, C1_6 alkoxy-carbony 
loxy, mono-C1_6 alkyl-carbamoyloxy, di-Cl_6 alkylcarbam 
oyloxy, mono- or di-C6_ l4 aryl-carbamoyloxy, 
nicotinoyloxy, 5- to 7-membered saturated cyclic amino 
optionally having substituent(s), sulfo etc., sulfamoyl, sul 
?namoyl, sulfenamoyl, a group Wherein 2 or more (e. g., 2-3) 
of these substituents are bonded and the like, Which are 
exempli?ed as the substituent of the aforementioned ring A, 
can be mentioned. The number of the substituents is l to 3, 
preferably 1 or 2, and When the number of the substituents 
is 2 or more, the respective substituents may be the same or 
different. 

As the Compound (I) (except compounds described in the 
above-mentioned reference (WO0l/9l749)), for example, 
the folloWing Compounds (I'), (I"), (Ia)*(IL) and the like are 
speci?cally used. Each symbol in each formula designates 
the same meaning as above. 

As speci?c examples of Compound (I'), Compounds (Ia) 
[including (Ia'), (Ia") and (Ia"')], (Ib), (Ic), (Id), (Ii), (Ij), (Ik) 
and (IL) as Well as (I") can be mentioned. 

As preferable compounds of Compounds (I"), Com 
pounds (Ie) [including (Ie'), (Ie") and (Ie"')], (If) [including 
(If‘)], (Ig) [including (Ig')] and (Ih) [including (Ih')] can be 
mentioned. 

As Compound (I), compounds (Ij), (Ik) and (IL) are 
particularly preferable. 

[1] Compound (I') 
An optionally N-oxidiZed compound represented by the 
formula: 

(1') 

Wherein 

N1 is a nitrogen atom optionally having a substituent or a 
hydrogen atom, 

X1 is (i) a carbon atom optionally having substituent(s) or 
hydrogen atom(s), (ii) an oxygen atom, (iii) a sulfur atom 
or (iv) a nitrogen atom optionally having a substituent or 
a hydrogen atom, 
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X2 is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s), (ii) an oxygen atom, (iii) a sulfur atom 
or (iv) a nitrogen atom optionally having a substituent or 
a hydrogen atom, 

X3 is (i) a carbon atom or (ii) a nitrogen atom, Wherein 
(1) when X1 is an oxygen atom or a sulfur atom, X2 is a 

carbon atom optionally having substituent(s) or hydro 
gen atom(s), X3 is a carbon atom and N1 is a nitrogen 
atom, 

(2) when X1 is a nitrogen atom having a substituent or a 
hydrogen atom and X3 is a carbon atom, X2 is a carbon 
atom optionally having substituent(s) or hydrogen 
atom(s) and N1 is a nitrogen atom, 

(3) when X1 and X3 are each a nitrogen atom, X2 is a 
carbon atom optionally having substituent(s) or hydro 
gen atom(s) and N1 is a nitrogen atom, 

(4) when X1 is a carbon atom optionally having substitu 
ent(s) or hydrogen atom(s) and X2 is an oxygen atom or 
a sulfur atom, X3 is a carbon atom and N1 is a nitrogen 

atom, 
(5) when X1 is a carbon atom optionally having substitu 

ent(s) or hydrogen atom(s) and X3 is a carbon atom, one 
of N1 and X2 is a nitrogen atom, and the other is a 
nitrogen atom having a substituent or a hydrogen atom, 

(6) when X1 and X2 are each a carbon atom optionally 
having substituent(s) or hydrogen atom(s) and X3 is a 
carbon atom, N1 is a nitrogen atom having a substituent 
or a hydrogen atom, and 

(7) when X1 and X2 are each a carbon atom optionally 
having substituent(s) or hydrogen atom(s) and X3 is a 
nitrogen atom, N1 is a nitrogen-atom, 

ring A optionally further has substituent(s), 
ring B is an aromatic ring, 
Y is (i) a carbon atom optionally having substituent(s) or 

hydrogen atom(s) or (ii) a nitrogen atom, 
Z is a bond, iNR‘li (R4 is a hydrogen atom or a hydro 

carbon group optionally having substituent(s)), an oxygen 
atom or an optionally oxidiZed sulfur atom, 

W is a bond or a divalent hydrocarbon group optionally 
having substituent(s), 

R2 is an aromatic group optionally having substituent(s), and 
R3 is a hydrocarbon group optionally having substituent(s) 

or a heterocyclic group optionally having substituent(s), 
except the compound described in the above-mentioned 
reference (WO0l/9l749). 

[2] Compound (Ia) 
An optionally N-oxidiZed compound represented by the 
formula: 

(Ia) 
W3 

R3a/ \Za 

N)\Ya 
l A“ 
/ Xl 

Rla | />— 
R23 N 

Wherein 
X“ is (i) an oxygen atom, (ii) a sulfur atom, (iii) a nitrogen 

atom optionally having a substituent or a hydrogen atom, 
ring A“ optionally further has substituent(s), 

Y“ is (i) a carbon atom optionally having substituent(s) or 
hydrogen atom(s) or (ii) a nitrogen atom, 
































































































































